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CERTIFICATIONS

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Pace Analytical Services Long Island
575 Broad Hollow Rd, Melville, NY 11747
Connecticut Certification #: PH-0435
Delaware Certification # NY 10478
Maryland Certification #: 208
Massachusetts Certification #: M-NY026
New Hampshire Certification #: 2987

New Jersey Certification #: NY158
New York Certification #: 10478 Primary Accrediting Body
Pennsylvania Certification #: 68-00350
Rhode Island Certification #: LAO00340
Virginia Certification # 460302

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Sample:  PRE Lab ID: 70190549001 Collected: 10/06/21 09:50 Received: 10/09/21 10:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 17.2 ug/L 10/19/21 21:47 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 10/19/21 21:47 78-93-3 N32.0 1
cis-1,2-Dichloroethene 0.71 ug/L 10/19/21 21:47 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 10/19/21 21:47 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 10/19/21 21:47 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 10/19/21 21:47 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 10/19/21 21:47 79-01-60.50 1
Vinyl chloride <0.50 ug/L 10/19/21 21:47 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 89 % 10/19/21 21:47 2199-69-170-130 1
4-Bromofluorobenzene (S) 96 % 10/19/21 21:47 460-00-470-130 1

Analytical Method: EPA 180.1
Pace Analytical Services - Melville

180.1 Turbidity

Turbidity <1.0 NTU 10/12/21 10:35 H31.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/20/2021 11:37 AM

Pace Analytical Services, LLC
575 Broad Hollow Road
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Sample:  MID Lab ID: 70190549002 Collected: 10/06/21 09:45 Received: 10/09/21 10:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone <2.0 ug/L 10/19/21 21:21 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 10/19/21 21:21 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 10/19/21 21:21 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 10/19/21 21:21 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 10/19/21 21:21 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 10/19/21 21:21 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 10/19/21 21:21 79-01-60.50 1
Vinyl chloride <0.50 ug/L 10/19/21 21:21 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 93 % 10/19/21 21:21 2199-69-170-130 1
4-Bromofluorobenzene (S) 95 % 10/19/21 21:21 460-00-470-130 1
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/20/2021 11:37 AM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Sample: POST Lab ID: 70190549003 Collected: 10/06/21 09:40 Received: 10/09/21 10:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7
Pace Analytical Services - Melville

200.7 MET ICP, Drinking Water

Cadmium <2.5 ug/L 10/14/21 15:12 7440-43-910/12/21 12:302.5 1

Analytical Method: EPA 200.8
Pace Analytical Services - Melville

200.8 MET ICPMS Drinking Water

Nickel <0.50 ug/L 10/19/21 14:45 7440-02-00.50 1

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone <2.0 ug/L 10/19/21 20:55 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 10/19/21 20:55 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 10/19/21 20:55 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 10/19/21 20:55 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 10/19/21 20:55 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 10/19/21 20:55 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 10/19/21 20:55 79-01-60.50 1
Vinyl chloride <0.50 ug/L 10/19/21 20:55 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 92 % 10/19/21 20:55 2199-69-170-130 1
4-Bromofluorobenzene (S) 93 % 10/19/21 20:55 460-00-470-130 1
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/20/2021 11:37 AM

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040

Page 5 of 14

(b) (9)



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

229550
EPA 200.8

EPA 200.8
200.8 MET No Prep Drinking Water

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70190549003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157960
Associated Lab Samples: 70190549003

Matrix: Water

Analyzed

Nickel ug/L <0.50 0.50 10/19/21 14:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157961LABORATORY CONTROL SAMPLE:
LCSSpike

Nickel ug/L 46.750 93 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1157963MATRIX SPIKE SAMPLE:
MSSpike

Result
70189982007

Nickel ug/L 52.550 103 70-1301.2

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1157965MATRIX SPIKE SAMPLE:
MSSpike

Result
70189982008

Nickel ug/L 74.650 97 70-13025.9

Parameter Units
Dup

Result QualifiersRPDResult
70189982007

1157962SAMPLE DUPLICATE:

Nickel ug/L 10.7 D61601.2

Parameter Units
Dup

Result QualifiersRPDResult
70189982008

1157964SAMPLE DUPLICATE:

Nickel ug/L 25.6 125.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

228962
EPA 200.7

EPA 200.7
200.7 MET Drinking Water

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70190549003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1155010
Associated Lab Samples: 70190549003

Matrix: Drinking Water

Analyzed

Cadmium ug/L <2.5 2.5 10/14/21 14:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1155011LABORATORY CONTROL SAMPLE:
LCSSpike

Cadmium ug/L 507500 101 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1155013MATRIX SPIKE SAMPLE:
MSSpike

Result
70189597001

Cadmium ug/L 253200 126 70-130<2.5

Parameter Units
Dup

Result QualifiersRPDResult
70189597001

1155012SAMPLE DUPLICATE:

Cadmium ug/L <2.5<2.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

229929
EPA 524.2

EPA 524.2
524.2 MSV

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70190549001, 70190549002, 70190549003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159794
Associated Lab Samples: 70190549001, 70190549002, 70190549003

Matrix: Water

Analyzed

2-Butanone (MEK) ug/L <2.0 2.0 N310/19/21 14:44
Acetone ug/L <2.0 2.0 N310/19/21 14:44
cis-1,2-Dichloroethene ug/L <0.50 0.50 10/19/21 14:44
Tetrachloroethene ug/L <0.50 0.50 10/19/21 14:44
Tetrahydrofuran ug/L <2.0 2.0 N310/19/21 14:44
trans-1,2-Dichloroethene ug/L <0.50 0.50 10/19/21 14:44
Trichloroethene ug/L <0.50 0.50 10/19/21 14:44
Vinyl chloride ug/L <0.50 0.50 10/19/21 14:44
1,2-Dichlorobenzene-d4 (S) % 97 70-130 10/19/21 14:44
4-Bromofluorobenzene (S) % 103 70-130 10/19/21 14:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159795LABORATORY CONTROL SAMPLE:
LCSSpike

2-Butanone (MEK) ug/L 10.1 N3,v110 101 70-130
Acetone ug/L 11.2 N310 112 70-130
cis-1,2-Dichloroethene ug/L 10.210 102 70-130
Tetrachloroethene ug/L 1010 100 70-130
Tetrahydrofuran ug/L 15.7 IH,L1,N3,v110 157 70-130
trans-1,2-Dichloroethene ug/L 10.210 102 70-130
Trichloroethene ug/L 9.810 98 70-130
Vinyl chloride ug/L 9.910 99 70-130
1,2-Dichlorobenzene-d4 (S) % 106 70-130
4-Bromofluorobenzene (S) % 107 70-130

Parameter Units
Dup

Result QualifiersRPDResult
30444374001

1160412SAMPLE DUPLICATE:

2-Butanone (MEK) ug/L <2.0 N30.81U
Acetone ug/L 10.6 D6,N3665.3
cis-1,2-Dichloroethene ug/L <0.500.00027U

mg/L
Tetrachloroethene ug/L <0.500.00015U

mg/L
Tetrahydrofuran ug/L <2.0 N32.0J
trans-1,2-Dichloroethene ug/L <0.500.00028U

mg/L

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result QualifiersRPDResult
30444374001

1160412SAMPLE DUPLICATE:

Trichloroethene ug/L <0.500.00036U
mg/L

Vinyl chloride ug/L <0.500.00016U
mg/L

1,2-Dichlorobenzene-d4 (S) % 9089
4-Bromofluorobenzene (S) % 9697

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/20/2021 11:37 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

228913
EPA 180.1

EPA 180.1
180.1 Turbidity

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70190549001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1154873
Associated Lab Samples: 70190549001

Matrix: Water

Analyzed

Turbidity NTU <1.0 1.0 10/12/21 10:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1154874LABORATORY CONTROL SAMPLE:
LCSSpike

Turbidity NTU 9.910 99 90-110

Parameter Units
Dup

Result QualifiersRPDResult
70190549001

1154875SAMPLE DUPLICATE:

Turbidity NTU <1.0 H3<1.0
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QUALIFIERS

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The precision between the sample and sample duplicate exceeded laboratory control limits.D6
Sample was received or analysis requested beyond the recognized method holding time.H3
This analyte exceeded secondary source verification criteria high for the initial calibration. The reported results should be
considered an estimated value.

IH

Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Accreditation is not offered by the relevant laboratory accrediting body for this parameter.N3
The continuing calibration verification was above the method acceptance limit. Any detection for the analyte in the
associated samples may have a high bias.

v1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

70190549
GE LANCASTER 10/6

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

70190549003 228962 229335 POST EPA 200.7 EPA 200.7

70190549003 229550 POST EPA 200.8

70190549001 229929PRE EPA 524.2
70190549002 229929MID EPA 524.2
70190549003 229929 POST EPA 524.2

70190549001 228913PRE EPA 180.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/20/2021 11:37 AM
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December 09, 2021

LIMS USE: FR - JOHN MCCALL
LIMS OBJECT ID: 70195759

70195759
Project:
Pace Project No.:

RE:

John McCall
Tetra Tech
1777 Sentry Parkway West
Blue Bell, PA 19422

GE LANCASTER 11/23

Dear John McCall:

Enclosed are the analytical results for sample(s) received by the laboratory on November 24, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Melville

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kimberley M. Mack
kimberley.mack@pacelabs.com

Project Manager
(631)694-3040

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Pace Analytical Services Long Island
575 Broad Hollow Rd, Melville, NY 11747
Connecticut Certification #: PH-0435
Delaware Certification # NY 10478
Maryland Certification #: 208
Massachusetts Certification #: M-NY026
New Hampshire Certification #: 2987

New Jersey Certification #: NY158
New York Certification #: 10478 Primary Accrediting Body
Pennsylvania Certification #: 68-00350
Rhode Island Certification #: LAO00340
Virginia Certification # 460302

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Sample:  PRE Lab ID: 70195759001 Collected: 11/23/21 11:05 Received: 11/24/21 11:30 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 17.1 ug/L 12/05/21 20:03 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/05/21 20:03 78-93-3 N32.0 1
cis-1,2-Dichloroethene 0.57 ug/L 12/05/21 20:03 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/05/21 20:03 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/05/21 20:03 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/05/21 20:03 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 12/05/21 20:03 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/05/21 20:03 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 88 % 12/05/21 20:03 2199-69-170-130 1
4-Bromofluorobenzene (S) 93 % 12/05/21 20:03 460-00-470-130 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Sample: MID Lab ID: 70195759002 Collected: 11/23/21 10:46 Received: 11/24/21 11:30 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone <2.0 ug/L 12/05/21 19:36 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/05/21 19:36 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/05/21 19:36 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/05/21 19:36 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/05/21 19:36 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/05/21 19:36 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 12/05/21 19:36 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/05/21 19:36 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 80 % 12/05/21 19:36 2199-69-170-130 1
4-Bromofluorobenzene (S) 80 % 12/05/21 19:36 460-00-470-130 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Sample:  POST Lab ID: 70195759003 Collected: 11/23/21 10:10 Received: 11/24/21 11:30 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 200.7  Preparation Method: EPA 200.7
Pace Analytical Services - Melville

200.7 MET ICP, Drinking Water

Cadmium <2.5 ug/L 12/03/21 16:46 7440-43-911/30/21 09:232.5 1

Analytical Method: EPA 200.8
Pace Analytical Services - Melville

200.8 MET ICPMS Drinking Water

Nickel <0.50 ug/L 11/29/21 23:57 7440-02-00.50 1

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 3.2 ug/L 12/05/21 19:10 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/05/21 19:10 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/05/21 19:10 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/05/21 19:10 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/05/21 19:10 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/05/21 19:10 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 12/05/21 19:10 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/05/21 19:10 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 88 % 12/05/21 19:10 2199-69-170-130 1
4-Bromofluorobenzene (S) 90 % 12/05/21 19:10 460-00-470-130 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/09/2021 02:09 PM

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040

Page 5 of 14

(b) (9)



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Sample: TRIP BLANK Lab ID: 70195759004 Collected: 11/23/21 00:00 Received: 11/24/21 11:30 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 3.5 ug/L 12/05/21 18:43 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/05/21 18:43 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/05/21 18:43 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/05/21 18:43 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/05/21 18:43 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/05/21 18:43 109-99-9 L1,N32.0 1
Trichloroethene <0.50 ug/L 12/05/21 18:43 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/05/21 18:43 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 89 % 12/05/21 18:43 2199-69-170-130 1
4-Bromofluorobenzene (S) 87 % 12/05/21 18:43 460-00-470-130 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

234911
EPA 200.8

EPA 200.8
200.8 MET No Prep Drinking Water

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70195759003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1184925
Associated Lab Samples: 70195759003

Matrix: Water

Analyzed

Nickel ug/L <0.50 0.50 11/29/21 22:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1184926LABORATORY CONTROL SAMPLE:
LCSSpike

Nickel ug/L 52.150 104 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1184928MATRIX SPIKE SAMPLE:
MSSpike

Result
70195839001

Nickel ug/L 53.050 98 70-1303.9

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1184930MATRIX SPIKE SAMPLE:
MSSpike

Result
70195839002

Nickel ug/L 52.250 97 70-1303.8

Parameter Units
Dup

Result QualifiersRPDResult
70195839001

1184927SAMPLE DUPLICATE:

Nickel ug/L 3.9 13.9

Parameter Units
Dup

Result QualifiersRPDResult
70195839002

1184929SAMPLE DUPLICATE:

Nickel ug/L 3.8 03.8

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

234896
EPA 200.7

EPA 200.7
200.7 MET Drinking Water

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70195759003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1184883
Associated Lab Samples: 70195759003

Matrix: Drinking Water

Analyzed

Cadmium ug/L <2.5 2.5 12/03/21 16:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1184884LABORATORY CONTROL SAMPLE:
LCSSpike

Cadmium ug/L 532500 106 85-115

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1184886MATRIX SPIKE SAMPLE:
MSSpike

Result
70195759003

Cadmium ug/L 501500 100 70-130<2.5

Parameter Units
Dup

Result QualifiersRPDResult
70195759003

1184885SAMPLE DUPLICATE:

Cadmium ug/L <2.5<2.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

235715
EPA 524.2

EPA 524.2
524.2 MSV

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70195759001, 70195759002, 70195759003, 70195759004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1189630
Associated Lab Samples: 70195759001, 70195759002, 70195759003, 70195759004

Matrix: Water

Analyzed

2-Butanone (MEK) ug/L <2.0 2.0 N312/05/21 13:15
Acetone ug/L <2.0 2.0 N312/05/21 13:15
cis-1,2-Dichloroethene ug/L <0.50 0.50 12/05/21 13:15
Tetrachloroethene ug/L <0.50 0.50 12/05/21 13:15
Tetrahydrofuran ug/L <2.0 2.0 N312/05/21 13:15
trans-1,2-Dichloroethene ug/L <0.50 0.50 12/05/21 13:15
Trichloroethene ug/L <0.50 0.50 12/05/21 13:15
Vinyl chloride ug/L <0.50 0.50 12/05/21 13:15
1,2-Dichlorobenzene-d4 (S) % 90 70-130 12/05/21 13:15
4-Bromofluorobenzene (S) % 87 70-130 12/05/21 13:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1189631LABORATORY CONTROL SAMPLE:
LCSSpike

2-Butanone (MEK) ug/L 12.9 N3,v110 129 70-130
Acetone ug/L 11.5 N310 115 70-130
cis-1,2-Dichloroethene ug/L 10.710 107 70-130
Tetrachloroethene ug/L 11.110 111 70-130
Tetrahydrofuran ug/L 15.6 IH,L1,N310 156 70-130
trans-1,2-Dichloroethene ug/L 10.910 109 70-130
Trichloroethene ug/L 10.310 103 70-130
Vinyl chloride ug/L 9.610 96 70-130
1,2-Dichlorobenzene-d4 (S) % 105 70-130
4-Bromofluorobenzene (S) % 105 70-130

Parameter Units
Dup

Result QualifiersRPDResult
70195830001

1189760SAMPLE DUPLICATE:

2-Butanone (MEK) ug/L <2.0 N3<2.0
Acetone ug/L 65.2 D6,N32684.8
cis-1,2-Dichloroethene ug/L <0.50<0.50
Tetrachloroethene ug/L <0.50<0.50
Tetrahydrofuran ug/L <2.0 N3<2.0
trans-1,2-Dichloroethene ug/L <0.50<0.50
Trichloroethene ug/L 16.3 415.6
Vinyl chloride ug/L <0.50<0.50
1,2-Dichlorobenzene-d4 (S) % 8587
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result QualifiersRPDResult
70195830001

1189760SAMPLE DUPLICATE:

4-Bromofluorobenzene (S) % 9091
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QUALIFIERS

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

The precision between the sample and sample duplicate exceeded laboratory control limits.D6
This analyte exceeded secondary source verification criteria high for the initial calibration. The reported results should be
considered an estimated value.

IH

Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Accreditation is not offered by the relevant laboratory accrediting body for this parameter.N3
The continuing calibration verification was above the method acceptance limit. Any detection for the analyte in the
associated samples may have a high bias.

v1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

70195759
GE LANCASTER 11/23

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

70195759003 234896 235124POST EPA 200.7 EPA 200.7

70195759003 234911 POST EPA 200.8

70195759001 235715 PRE EPA 524.2
70195759002 235715MID EPA 524.2
70195759003 235715POST EPA 524.2
70195759004 235715TRIP BLANK EPA 524.2

REPORT OF LABORATORY ANALYSIS
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December 27, 2021

LIMS USE: FR - JOHN MCCALL
LIMS OBJECT ID: 70198387

70198387
Project:
Pace Project No.:

RE:

John McCall
Tetra Tech
1777 Sentry Parkway West
Blue Bell, PA 19422

GE LANCASTER 12/16

Dear John McCall:

Enclosed are the analytical results for sample(s) received by the laboratory on December 17, 2021.  The results relate only
to the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Melville

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kimberley M. Mack
kimberley.mack@pacelabs.com

Project Manager
(631)694-3040

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Pace Analytical Services Long Island
575 Broad Hollow Rd, Melville, NY 11747
Connecticut Certification #: PH-0435
Delaware Certification # NY 10478
Maryland Certification #: 208
Massachusetts Certification #: M-NY026
New Hampshire Certification #: 2987

New Jersey Certification #: NY158
New York Certification #: 10478 Primary Accrediting Body
Pennsylvania Certification #: 68-00350
Rhode Island Certification #: LAO00340
Virginia Certification # 460302
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Sample: -POST Lab ID: 70198387001 Collected: 12/16/21 09:35 Received: 12/17/21 11:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone <2.0 ug/L 12/23/21 20:51 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/23/21 20:51 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/23/21 20:51 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/23/21 20:51 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/23/21 20:51 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/23/21 20:51 109-99-9 N32.0 1
Trichloroethene <0.50 ug/L 12/23/21 20:51 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/23/21 20:51 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 80 % 12/23/21 20:51 2199-69-170-130 1
4-Bromofluorobenzene (S) 82 % 12/23/21 20:51 460-00-470-130 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Sample: -MID Lab ID: 70198387002 Collected: 12/16/21 09:45 Received: 12/17/21 11:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone <2.0 ug/L 12/23/21 21:17 67-64-1 N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/23/21 21:17 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/23/21 21:17 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/23/21 21:17 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/23/21 21:17 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/23/21 21:17 109-99-9 N32.0 1
Trichloroethene <0.50 ug/L 12/23/21 21:17 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/23/21 21:17 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 84 % 12/23/21 21:17 2199-69-170-130 1
4-Bromofluorobenzene (S) 79 % 12/23/21 21:17 460-00-470-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Sample: -PRE GAC Lab ID: 70198387003 Collected: 12/16/21 09:50 Received: 12/17/21 11:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 2.2 ug/L 12/23/21 21:44 67-64-1 B,N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/23/21 21:44 78-93-3 N32.0 1
cis-1,2-Dichloroethene 0.57 ug/L 12/23/21 21:44 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/23/21 21:44 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/23/21 21:44 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/23/21 21:44 109-99-9 N32.0 1
Trichloroethene <0.50 ug/L 12/23/21 21:44 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/23/21 21:44 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 82 % 12/23/21 21:44 2199-69-170-130 1
4-Bromofluorobenzene (S) 81 % 12/23/21 21:44 460-00-470-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Sample: -RAW Lab ID: 70198387004 Collected: 12/16/21 10:00 Received: 12/17/21 11:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 7.4 ug/L 12/23/21 22:10 67-64-1 B,N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/23/21 22:10 78-93-3 N32.0 1
cis-1,2-Dichloroethene 0.58 ug/L 12/23/21 22:10 156-59-2 D60.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/23/21 22:10 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/23/21 22:10 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/23/21 22:10 109-99-9 N32.0 1
Trichloroethene <0.50 ug/L 12/23/21 22:10 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/23/21 22:10 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 86 % 12/23/21 22:10 2199-69-170-130 1
4-Bromofluorobenzene (S) 82 % 12/23/21 22:10 460-00-470-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Sample: TRIP BLANK Lab ID: 70198387005 Collected: 12/16/21 00:00 Received: 12/17/21 11:15 Matrix: Drinking Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 524.2
Pace Analytical Services - Melville

524.2 MSV

Acetone 5.0 ug/L 12/23/21 22:36 67-64-1 B,N32.0 1
2-Butanone (MEK) <2.0 ug/L 12/23/21 22:36 78-93-3 N32.0 1
cis-1,2-Dichloroethene <0.50 ug/L 12/23/21 22:36 156-59-20.50 1
trans-1,2-Dichloroethene <0.50 ug/L 12/23/21 22:36 156-60-50.50 1
Tetrachloroethene <0.50 ug/L 12/23/21 22:36 127-18-40.50 1
Tetrahydrofuran <2.0 ug/L 12/23/21 22:36 109-99-9 N32.0 1
Trichloroethene <0.50 ug/L 12/23/21 22:36 79-01-60.50 1
Vinyl chloride <0.50 ug/L 12/23/21 22:36 75-01-40.50 1
Surrogates
1,2-Dichlorobenzene-d4 (S) 91 % 12/23/21 22:36 2199-69-170-130 1
4-Bromofluorobenzene (S) 84 % 12/23/21 22:36 460-00-470-130 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

238327
EPA 524.2

EPA 524.2
524.2 MSV

Laboratory: Pace Analytical Services - Melville
Associated Lab Samples: 70198387001, 70198387002, 70198387003, 70198387004, 70198387005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1203735
Associated Lab Samples: 70198387001, 70198387002, 70198387003, 70198387004, 70198387005

Matrix: Water

Analyzed

2-Butanone (MEK) ug/L <2.0 2.0 N312/23/21 14:12
Acetone ug/L 3.1 2.0 N312/23/21 14:12
cis-1,2-Dichloroethene ug/L <0.50 0.50 12/23/21 14:12
Tetrachloroethene ug/L <0.50 0.50 12/23/21 14:12
Tetrahydrofuran ug/L <2.0 2.0 N312/23/21 14:12
trans-1,2-Dichloroethene ug/L <0.50 0.50 12/23/21 14:12
Trichloroethene ug/L <0.50 0.50 12/23/21 14:12
Vinyl chloride ug/L <0.50 0.50 12/23/21 14:12
1,2-Dichlorobenzene-d4 (S) % 84 70-130 12/23/21 14:12
4-Bromofluorobenzene (S) % 84 70-130 12/23/21 14:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1203736LABORATORY CONTROL SAMPLE:
LCSSpike

2-Butanone (MEK) ug/L 10.3 N310 103 70-130
Acetone ug/L 10 N310 100 70-130
cis-1,2-Dichloroethene ug/L 9.310 93 70-130
Tetrachloroethene ug/L 9.410 94 70-130
Tetrahydrofuran ug/L 9.2 IH,N310 92 70-130
trans-1,2-Dichloroethene ug/L 8.910 89 70-130
Trichloroethene ug/L 8.910 89 70-130
Vinyl chloride ug/L 7.810 78 70-130
1,2-Dichlorobenzene-d4 (S) % 110 70-130
4-Bromofluorobenzene (S) % 101 70-130

Parameter Units
Dup

Result QualifiersRPDResult
70198387004

1204444SAMPLE DUPLICATE:

2-Butanone (MEK) ug/L <2.0 N3<2.0
Acetone ug/L 7.0 N367.4
cis-1,2-Dichloroethene ug/L 0.79 D6300.58
Tetrachloroethene ug/L <0.50<0.50
Tetrahydrofuran ug/L <2.0 N3<2.0
trans-1,2-Dichloroethene ug/L <0.50<0.50
Trichloroethene ug/L <0.50<0.50
Vinyl chloride ug/L <0.50<0.50
1,2-Dichlorobenzene-d4 (S) % 8686
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result QualifiersRPDResult
70198387004

1204444SAMPLE DUPLICATE:

4-Bromofluorobenzene (S) % 8082

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
The precision between the sample and sample duplicate exceeded laboratory control limits.D6
This analyte exceeded secondary source verification criteria high for the initial calibration. The reported results should be
considered an estimated value.

IH

Accreditation is not offered by the relevant laboratory accrediting body for this parameter.N3

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

70198387
GE LANCASTER 12/16

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

70198387001 238327-POST EPA 524.2
70198387002 238327-MID EPA 524.2
70198387003 238327-PRE GAC EPA 524.2
70198387004 238327-RAW EPA 524.2
70198387005 238327TRIP BLANK EPA 524.2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 12/27/2021 01:08 PM

Pace Analytical Services, LLC
575 Broad Hollow Road

Melville, NY 11747
(631)694-3040
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GROUNDWATER FLOW RATE CALCULATIONS 

INTRODUCTION 

Section 264.100(d) of the Pennsylvania Department of Environmental Protection (PADEP) Hazardous Waste 
Management Regulations requires a calculation of the rate of ground water flow. The nature of ground water flow 
in fractured bedrock makes an accurate assessment difficult as ground water velocities may vary widely between 
individual fractures. Therefore, the following calculations of ground water flow rates should only be considered as 
approximation: 
 

V= Ki 
   nc *(7.48) 

 
Where: 
V = ground water velocity (ft/day) 
K = hydraulic conductivity (gallons per day per foot squared [gpd/ft2]): K = T/b 
i = hydraulic gradient (ft/ft) 
nc = effective porosity 
b = saturated thickness (ft) 
T = transmissivity (gallons per day per foot [gpd/ft]) 
Conversion Factor = 7.48 gallons/cubic foot 
(built in conversion factor required to convert gpd/ft to ft/day 

Assumptions: 

T = 45 gpd/ft to 75 gpd/ft  

b = 5 ft 

i = 0.021 ft/ft to 0.027 ft/ft  

nc = 0.15 to 0.20 
 

T (TRANSMISSIVITY)  

The transmissivity (T) is a product of the hydraulic conductivity (K) and the saturated thickness (b). The 
transmissivity calculated was evaluated from several pumping tests (Geraghty & Miller, Inc. 1986). 
 

b (SATURATED THICKNESS)  

The 5 ft saturated thickness used in this calculation represents Geraghty & Miller’s best estimate, based on 
review of drilling/core logs and the fractured portion of the rock in which most, if not all, ground water movement 
occurs. Most of the bedrock is dense and impermeable with little or no ground water movement occurring in it. 
The transmissivity (T) is a product of the hydraulic conductivity (K) and the saturated thickness (b). The 
transmissivity was calculated from several pumping tests (Geraghty & Miller, Inc.). If the transmissivity were 
divided by a saturated thickness of 398.54 feet in the deepest well (which is the difference between the water-
level elevation (24.46ft) and the bottom of Well No. 11D (423ft)), the result would be an average hydraulic 
conductivity for the entire rock sequence. However, this result would be misleading because the fractures in the 
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well have a considerably higher hydraulic conductivity than the average calculated and, conversely, the 
unfractured rock has an actual hydraulic conductivity below the average. Most of the ground water flow occurs 
within the fractures with little or no flow occurring in the unfractured bedrock. Therefore, using the saturated 
thickness of 397.55 feet and an overall average hydraulic conductivity in the velocity calculations would result in a 
low rate of ground water movement that would be unrealistic. To estimate the rate of ground water movement, 
only the fractured part of the bedrock (in which most of the flow occurs) must be considered. Therefore, the 
hydraulic conductivity representative of the fractured rock was used in calculating the actual ground water 
velocity, and this required using a saturated thickness of 5 feet (i.e., total thickness of fractures). 

n (EFFECTIVE POROSITY) 

The effective porosity of 0.20 that we have used in our calculations is an estimate value (Geraghty & Miller 1994 
Annual Progress Report) for the fractured portion of the bedrock only. As discussed above, we have only 
considered the fractured portion of the bedrock in calculating the ground water velocity. 

i (HYDRAULIC GRADIENT)  

Based upon the configuration of the potentiometric surface of both the shallow and deep bedrock aquifers 
(presented as Figures 4 and 5 respectively) the average hydraulic gradient for the shallow and deep bedrock 
aquifers are as follows: 

• Shallow Aquifer - as measured between BW-3 (311.917’) and SW-9002 (257.52’) is calculated at 0.034 
ft/ft 

• Deep Bedrock Aquifer – as measured between BW-9 (314.21’) and GW-9008 (255.36’) is calculated at 
0.019 ft/ft 

Therefore: 

K1 = T1 

  b 

K1 = 
45 gpd / ft = 9 gpd / ft2  
     5 ft 

 

 V1 =   (9 gpd / ft2 ) * (0.034 ft / ft) =  0.205 ft / day = 75 ft / yr  
                      (0.2) * (7 .48 g / ft 3 ) 
 
K2 = T2 
         b 

 
K2 = 75 gpd / ft = 15 gpd / ft2 

        5ft 
V2 = K2 * i 
           nc 

 
V2 = (15 gpd / ft2)*(0.019 ft / ft)= 0.191 ft / day  = 70 ft / yr 

 (0.2) * (7.48g/ft3) 

 
The approximate range for ground water velocity is, therefore, 0.19 ft/day to 0.21 ft/day. 
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GW-9001: VOC Concentration vs. Time

Vinyl Chloride 1,2-DCE (c/t) TCE PCE TVOCs

Notes:
1.) Non-Detect values represented as 0.
2.) Duplicate sample concentrations averaged.
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GW-9004: VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.



0

200

400

600

800

1,000

1,200

1,400

1,600

0

200

400

600

800

1,000

1,200

1,400

1,600

TV
O

C
 C

o
n

ce
n

tr
at

io
n

 (
u

g/
L)

C
o

n
ce

n
tr

at
io

n
 (

u
g/

L)
GW-9006:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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GW-9007:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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GW-9008:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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GW-9020:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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5:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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6:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.

October 2011:
TVOC: 46.8 ug/L
cis/trans-1,2-DCE: 
39 ug/L
TCE: 0.7 ug/L
vinyl chloride: 7.1 
ug/L
PCE: not detected
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7D: VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.

July 2005:
TVOC: 66.8 ug/L
TCE: 57 ug/L
cis/trans-1,2-DCE: 
2.4 ug/L
vinyl chloride: 1.5 
ug/L
PCE: 5.9 ug/L
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10D: VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values represented 
as 0.
2.) Duplicate sample concentrations 
averaged.

October 2014:

TVOC: 599.8 ug/L
cis/trans-1,2-DCE: 
357 ug/L
vinyl chloride: 241 
ug/L
TCE: 1.8 ug/L
PCE: not detected
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11S:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t)

Notes:
1.) Non-Detect values represented 
as 0.
2.) Duplicate sample 
concentrations averaged.

April 2003:

TVOC:  1,687 ug/L
cis/trans-1,2-DCE: 
1,500 ug/L
TCE: 110 ug/L
vinyl chloride: 77 
ug/L
PCE: not detected
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12D:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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14:  VOC Concentration vs. Time

Vinyl Choride TCE PCE 1,2-DCE (c/t) TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.

October 2003:

TVOC: 29,140 ug/L
cis/trans-1,2DCE: 27,750 
ug/L
TCE: 950 ug/L
Vinyl chloride: 440 ug/L
PCE: Not detected
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15: VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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18: VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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Spring-1 : VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values 
represented as 0.
2.) Duplicate sample 
concentrations averaged.
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AW-3:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values represented 
as 0.
2.) Duplicate sample 
concentrations averaged.
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AW-4:  VOC Concentration vs. Time

Vinyl Choride 1,2-DCE (c/t) TCE PCE TVOC

Notes:
1.) Non-Detect values represented as 0.
2.) Duplicate sample concentrations 
averaged.
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1 Statistical Trend Analysis

This memo describes the 2021 update to the estimated trends in key contaminants at the Lancaster,
Pennsylvania General Electric (GE) facility. The contaminants, all volatile organic compounds
(VOCs), are listed in Table 1. Time series plots of all the historical data for these contaminants
are presented in Appendix A. The ‘R’ Statistical Analysis package (www.r-project.org) in con-
junction with R-Studio (www.rstudio.com) (both public domain software products) were used in the
production of the statistical values and graphs presented below.

Table 1: GE Monitored Constituents

Monitored Constituents
DCE12C TVOC
PCE VC
TCE

To estimate these trends, linear regression with Monte Carlo imputation of any non-detects was
employed. Linear regression is a standard method for estimating trend lines, including the slope of
the line, thus providing an explicit rate of change. The estimated slope can be tested for statistical
significance to gauge whether the trend is real. Further, a confidence band can be constructed
around the trend line in order both to visualize the degree of uncertainty associated with the trend
estimate, as well as to make formal statistical comparisons against fixed (regulatory) standards of
compliance or clean-up goals.

As a general strategy, USEPA recommends (USEPA 2009) comparing some type of confidence in-
terval (CI) against a groundwater protection standard (GWPS, often an MCL) in order to assess
whether or not the limit has been exceeded with statistical significance, or whether remedial ac-
tivities have been successful. If the entire interval exceeds the GWPS, a statistical exceedance is
identified. If none of the interval, or only part, exceeds the GWPS, no exceedance is recorded.
Conversely, if the entire interval is below a clean-up limit, remedial success is flagged.

Since groundwater data are collected over time, and not all at once, some or most of the variation
in the measurements may be due to a trend. To better account for this possibility, USEPA also
recommends a variation on the confidence interval method known as a confidence interval band
around a trend line. In this case, a (linear) trend line is first fit to the data, then a confidence
band is constructed around the trend line. The confidence interval band can be compared against a
GWPS in much the same fashion as a confidence interval, only now the comparison can be made at
different points in time by comparing the ‘cross-section’ of the band for a given sampling date. If the
interval represented by the confidence band cross-section fully exceeds the GWPS, an exceedance is
identified for that sampling event. Likewise, if the cross-section is below the clean-up limit, remedial
success is reported.

At the GE Lancaster site, CI bands were constructed for each well-constituent pair using all available
sampling data from the most recent 10 years of sampling. Ten years was selected for two reasons:
1) not all the trends are linear in nature, so using a more recent ‘window’ of the historical record
better captures what has transpired more recently; and 2) since sampling has generally been semi-
annual to annual (depending on the parameter), 10 years provides enough data to accurately capture
and estimate most of the trends, particularly the uncertainty associated with each trend via the
confidence band.

GE Lancaster Facility - 2021 Trend Analysis 2



1.1 Trend Lines Using Linear Regression

Unless there are extreme outliers and/or curvature in the data, linear regression provides a standard
and well-tested method for estimating the linear portion of a trend. The slope of the regression line
points to the magnitude and direction of the trend. There is also a standard method for computing
a confidence band around a linear regression trend line, illustrated in the following equation:

CB1−α = x̂0 ±

√
2s2

eF1−α,n−2

[
1
n

+ (t0 − t̄)2

(n − 1)s2
t

]
where CB = confidence band, x̂0 is the regression line estimate at time t0, s2

e is the mean squared
error of the regression line, F is a quantile from the F -distribution with 2 and n − 2 degrees of
freedom, and t̄ and s2

t represent the mean and standard deviation of the sampling dates.

For well-constituent pairs with no non-detects, linear regression and the formula above were used to
construct each confidence band with 98% overall confidence, corresponding to a lower confidence limit
with 99% confidence. When non-detects are present, the same formulas apply but an adjustment
must be made for the censored measurements. The strategy adopted for the GE Lancaster facility
involved the following steps:

1. Each non-detect was assumed to follow a triangle distribution centered at half the (sample-
specific) reporting limit, and with limits extending from zero to the reporting limit. Then an
imputation for each non-detect was randomly drawn from this distribution;

2. The combined set of detected values and imputed non-detects were used to estimate a linear
regression trend line and associated confidence band with 98% statistical confidence;

3. Steps (1) and (2) were repeated 500 times, each time with a different set of random imputations,
leading to 500 potentially different trend lines and confidence bands;

4. The 500 sets of trends lines and bands were averaged point-wise (i.e., at each time along
a sequence of dates spanning the time range of the data) to compute the final trend and
confidence band estimates.

By repeating this sequence of steps many times (500), the uncertainty associated with the non-detects
can be reasonably captured within the final CI band estimate.

The estimated trends and associated confidence bands are presented for each well-constituent pair in
Appendix A. Table 2 summarizes the results of the trend analysis, displaying each slope estimate
(in units of ug/L per year), the p-value of each slope, whether the trend is significantly increasing
over time (note: FALSE indicates the trend was stable or decreasing), whether it is significantly
decreasing over time, and cases where the confidence band exceeded the MCL at the most recent
sampling event (Exceed.MCL = TRUE). Note also that high p-values (i.e., p > 0.05) are associated
with non-significant trends (neither increasing or decreasing, i.e., ‘stable’).

Due to the large range in observed concentration values across well locations, the plots in Appendix
A are displayed on a log scale. The scaling causes some of the trend estimates to appear curved
when in fact linear trends were estimated in every case.
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Table 2: Trend Analysis Summary

COC Well MCL Slope Units P-value Incr.Trend Decr.Trend Exceed.MCL

DCE12C 10D 70 -2.62 ug/L/yr 0.026 FALSE TRUE NA
DCE12C 11S 70 2.95 ug/L/yr 0.405 FALSE FALSE NA
DCE12C 12D 70 0.027 ug/L/yr 0.279 FALSE FALSE NA
DCE12C 14 70 6.39 ug/L/yr 0.213 FALSE FALSE TRUE
DCE12C 15 70 0.0158 ug/L/yr 0.101 FALSE FALSE NA

DCE12C 18 70 17.3 ug/L/yr 0.000 TRUE FALSE TRUE
DCE12C 5 70 -407 ug/L/yr 0.002 FALSE TRUE NA
DCE12C 6 70 -1.69 ug/L/yr 0.129 FALSE FALSE NA
DCE12C 7D 70 -0.00899 ug/L/yr 0.915 FALSE FALSE NA
DCE12C AW-3 70 -0.00356 ug/L/yr 0.841 FALSE FALSE NA

DCE12C AW-4 70 -5.22 ug/L/yr 0.000 FALSE TRUE NA
DCE12C GW-9001 70 -103 ug/L/yr 0.000 FALSE TRUE NA
DCE12C GW-9004 70 -10.1 ug/L/yr 0.030 FALSE TRUE TRUE
DCE12C GW-9006 70 5.33 ug/L/yr 0.008 TRUE FALSE TRUE
DCE12C GW-9007 70 0.0273 ug/L/yr 0.278 FALSE FALSE NA

DCE12C GW-9008 70 4.36 ug/L/yr 0.286 FALSE FALSE TRUE
DCE12C GW-9020 70 -15.1 ug/L/yr 0.588 FALSE FALSE TRUE
DCE12C SPRING-1 70 0.374 ug/L/yr 0.050 TRUE FALSE NA
PCE 10D 5 0.0297 ug/L/yr 0.096 FALSE FALSE NA
PCE 11S 5 0.0313 ug/L/yr 0.266 FALSE FALSE NA

PCE 12D 5 0.027 ug/L/yr 0.279 FALSE FALSE NA
PCE 14 5 0.0308 ug/L/yr 0.000 TRUE FALSE NA
PCE 15 5 0.027 ug/L/yr 0.279 FALSE FALSE NA
PCE 18 5 -0.608 ug/L/yr 0.080 FALSE FALSE TRUE
PCE 5 5 -1.37 ug/L/yr 0.000 FALSE TRUE NA

PCE 6 5 0.027 ug/L/yr 0.279 FALSE FALSE NA
PCE 7D 5 0.0644 ug/L/yr 0.099 FALSE FALSE NA
PCE AW-3 5 0.027 ug/L/yr 0.279 FALSE FALSE NA
PCE AW-4 5 -0.0095 ug/L/yr 0.252 FALSE FALSE NA
PCE GW-9001 5 -0.212 ug/L/yr 0.032 FALSE TRUE NA

PCE GW-9004 5 -0.039 ug/L/yr 0.214 FALSE FALSE NA
PCE GW-9006 5 -0.9 ug/L/yr 0.067 FALSE FALSE TRUE
PCE GW-9007 5 0.0273 ug/L/yr 0.278 FALSE FALSE NA
PCE GW-9008 5 0.0206 ug/L/yr 0.003 TRUE FALSE NA
PCE GW-9020 5 -0.00378 ug/L/yr 0.649 FALSE FALSE NA

PCE SPRING-1 5 -0.00979 ug/L/yr 0.609 FALSE FALSE NA
TCE 10D 5 -0.0233 ug/L/yr 0.625 FALSE FALSE NA
TCE 11S 5 0.0241 ug/L/yr 0.066 FALSE FALSE NA
TCE 12D 5 0.027 ug/L/yr 0.279 FALSE FALSE NA
TCE 14 5 -0.302 ug/L/yr 0.073 FALSE FALSE NA

TCE 15 5 0.0201 ug/L/yr 0.069 FALSE FALSE NA
TCE 18 5 5.13 ug/L/yr 0.223 FALSE FALSE TRUE
TCE 5 5 -4.48 ug/L/yr 0.045 FALSE TRUE NA
TCE 6 5 0.0649 ug/L/yr 0.059 FALSE FALSE NA
TCE 7D 5 0.027 ug/L/yr 0.279 FALSE FALSE NA

TCE AW-3 5 0.0201 ug/L/yr 0.068 FALSE FALSE NA
TCE AW-4 5 -8.51 ug/L/yr 0.000 FALSE TRUE NA
TCE GW-9001 5 -152 ug/L/yr 0.000 FALSE TRUE TRUE
TCE GW-9004 5 -7.12 ug/L/yr 0.000 FALSE TRUE TRUE
TCE GW-9006 5 -47.7 ug/L/yr 0.001 FALSE TRUE NA

TCE GW-9007 5 0.0174 ug/L/yr 0.123 FALSE FALSE NA
TCE GW-9008 5 -2.61 ug/L/yr 0.083 FALSE FALSE TRUE
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Table 2: Trend Analysis Summary (continued)

COC Well MCL Slope Units P-value Incr.Trend Decr.Trend Exceed.MCL

TCE GW-9020 5 -48.9 ug/L/yr 0.018 FALSE TRUE NA
TCE SPRING-1 5 -2.46 ug/L/yr 0.235 FALSE FALSE TRUE
TVOC 10D NA -2.8 ug/L/yr 0.026 FALSE TRUE NA

TVOC 11S NA 3.82 ug/L/yr 0.417 FALSE FALSE NA
TVOC 12D NA 0.027 ug/L/yr 0.279 FALSE FALSE NA
TVOC 14 NA 6.26 ug/L/yr 0.297 FALSE FALSE NA
TVOC 15 NA -0.0187 ug/L/yr 0.413 FALSE FALSE NA
TVOC 18 NA 22.2 ug/L/yr 0.001 TRUE FALSE NA

TVOC 5 NA -408 ug/L/yr 0.013 FALSE TRUE NA
TVOC 6 NA -1.93 ug/L/yr 0.151 FALSE FALSE NA
TVOC 7D NA 0.138 ug/L/yr 0.462 FALSE FALSE NA
TVOC AW-3 NA -0.0701 ug/L/yr 0.155 FALSE FALSE NA
TVOC AW-4 NA -14.4 ug/L/yr 0.000 FALSE TRUE NA

TVOC GW-9001 NA -264 ug/L/yr 0.000 FALSE TRUE NA
TVOC GW-9004 NA -9.59 ug/L/yr 0.114 FALSE FALSE NA
TVOC GW-9006 NA -55.3 ug/L/yr 0.000 FALSE TRUE NA
TVOC GW-9007 NA 0.0174 ug/L/yr 0.123 FALSE FALSE NA
TVOC GW-9008 NA 3.59 ug/L/yr 0.545 FALSE FALSE NA

TVOC GW-9020 NA -60.9 ug/L/yr 0.158 FALSE FALSE NA
TVOC SPRING-1 NA -1.92 ug/L/yr 0.390 FALSE FALSE NA
VC 10D 2 -0.139 ug/L/yr 0.023 FALSE TRUE NA
VC 11S 2 0.853 ug/L/yr 0.462 FALSE FALSE NA
VC 12D 2 0.027 ug/L/yr 0.279 FALSE FALSE NA

VC 14 2 0.457 ug/L/yr 0.393 FALSE FALSE TRUE
VC 15 2 0.0113 ug/L/yr 0.304 FALSE FALSE NA
VC 18 2 0.0131 ug/L/yr 0.854 FALSE FALSE NA
VC 5 2 2.92 ug/L/yr 0.956 FALSE FALSE TRUE
VC 6 2 -0.285 ug/L/yr 0.143 FALSE FALSE NA

VC 7D 2 0.0902 ug/L/yr 0.202 FALSE FALSE NA
VC AW-3 2 -0.0252 ug/L/yr 0.274 FALSE FALSE NA
VC AW-4 2 -0.675 ug/L/yr 0.000 FALSE TRUE NA
VC GW-9001 2 -0.024 ug/L/yr 0.967 FALSE FALSE TRUE
VC GW-9004 2 -0.683 ug/L/yr 0.036 FALSE TRUE TRUE

VC GW-9006 2 -0.00991 ug/L/yr 0.674 FALSE FALSE NA
VC GW-9007 2 0.0273 ug/L/yr 0.278 FALSE FALSE NA
VC GW-9008 2 -0.12 ug/L/yr 0.944 FALSE FALSE TRUE
VC GW-9020 2 1.32 ug/L/yr 0.796 FALSE FALSE NA
VC SPRING-1 2 0.0306 ug/L/yr 0.068 FALSE FALSE NA

1.2 Trend Stability

After a remedial action has been completed, there may or may not be residual groundwater contam-
ination. If no further action is warranted, it is important to monitor the groundwater plume and to
ensure that groundwater quality does not deteriorate further. Statistically, this idea can translate
into monitoring for trends and assessing whether those trends are increasing over time, decreasing,
or stable. Ostensibly, decreasing or stable trends imply that groundwater quality is either improving
or not getting any worse. If each well-constituent pair has a stable or decreasing trend, groundwater
conditions at the site might be classified as stable to improving.

Ideally, if the current status of a groundwater plume is stable, one would like to project the same
status for future years, based on the trend analysis. However, extrapolation of any trend beyond the
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range of available data may be highly uncertain. Further, the estimated rate of change in ground-
water concentrations may be less certain when there is insufficient data upon which to construct the
trend estimate or when there is substantial variability in the data collected to date. This is why
confidence bands around trend lines are so useful.

Another thing to consider is the statistical power of the trend tests. Statistical power in trend testing
is the probability that the test will identify a real trend when it exists, rather than ‘miss it’ due
to insufficient data or high data variation. A trend test with high power (e.g., 80%, 90%) is very
likely to signal an actual, increasing trend, when it exists. This last qualification can be a source of
confusion when it comes to statistical power. Power in linear trend testing is tied to the slope of
the trend and its magnitude. If the trend is ‘flat’ (i.e., zero slope), the trend test should not flag a
trend, otherwise one would get a false positive. By similar logic, the power of a trend test to detect
a non-existent trend should be quite low. Statistical power will only be high if the true slope has a
sufficiently positive magnitude. Further, there is also a ‘gray area’ where the slope may be non-zero,
but small enough that the trend test power is not very large. Such cases may occasionally be flagged
as significant trends, but not consistently.

At the GE Lancaster site, statistical power was estimated in the following manner. First, the trends
were estimated as described in Section 1.1 above. Then, for each trend, the power associated with a
test for positive slope was computed, based on the sample size, data variation, and the frequency and
pattern of non-detects. Since power varies with slope magnitude, Table 3 displays three different
cases. The first case is the power of the nominal slope estimate, i.e., the estimated trend magnitude.
When this slope is close to zero or negative, the statistical power is expected to be low. Such results
are evident in Table 3 for cases where the trend was not statistically significant.

In addition, however, a computation was made of the projected slopes associated with either 80%
power or 90% power. These projected values indicate what positive slope magnitudes the trend test
would have identified with high probability, should a real trend of that magnitude actually exist. The
purpose behind these power estimates is to provide assurance that an increasing trend of importance
would not likely have been missed, and that trends with non-significant results may be classified as
currently stable with high statistical assurance.

Table 3: Power Analysis Summary

COC Well N ND.Pct Slope Power 80%.Power 90%.Power
DCE12C 10D 24 0 -5.05 0.4 12.20 14.40
DCE12C 11S 10 0 2.95 20.1 9.13 10.80
DCE12C 12D 11 100 0 NA NA NA
DCE12C 14 26 0 6.39 34.4 12.80 15.00
DCE12C 15 11 91 0.016 21.1 0.05 0.06
DCE12C 18 22 0 17.3 100.0 5.98 7.04
DCE12C 5 25 0 -403 0.0 392.00 462.00
DCE12C 6 11 45 -1.69 0.1 2.74 3.22
DCE12C 7D 11 45 -0.00941 4.0 0.22 0.26
DCE12C AW-3 11 82 -0.00352 3.5 0.06 0.07
DCE12C AW-4 24 0 -5.22 0.0 2.68 3.15
DCE12C GW-9001 33 0 -103 0.0 46.60 54.80
DCE12C GW-9004 23 0 -3.83 1.1 14.70 17.30
DCE12C GW-9006 21 0 5.33 88.3 4.68 5.50
DCE12C GW-9007 12 100 0 NA NA NA
DCE12C GW-9008 22 0 4.36 27.9 10.20 12.00
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Table 3: Power Analysis Summary (continued)

COC Well N ND.Pct Slope Power 80%.Power 90%.Power
DCE12C GW-9020 7 0 -15.1 1.6 75.50 89.30
DCE12C SPRING-1 23 0 0.524 59.6 0.69 0.81
PCE 10D 24 100 0 NA NA NA
PCE 11S 10 100 0 NA NA NA
PCE 12D 11 100 0 NA NA NA
PCE 14 24 96 -0.0627 2.5 0.50 0.58
PCE 15 11 100 0 NA NA NA
PCE 18 22 5 -0.634 0.2 1.21 1.43
PCE 5 25 100 0 NA NA NA
PCE 6 11 100 0 NA NA NA
PCE 7D 11 91 0.0638 61.7 0.08 0.10
PCE AW-3 11 100 0 NA NA NA
PCE AW-4 23 70 -0.00927 0.9 0.03 0.04
PCE GW-9001 32 53 -0.21 0.0 0.20 0.24
PCE GW-9004 23 100 0 NA NA NA
PCE GW-9006 21 0 -0.9 0.0 1.20 1.41
PCE GW-9007 12 100 0 NA NA NA
PCE GW-9008 22 95 0.153 25.5 0.39 0.45
PCE GW-9020 7 100 0 NA NA NA
PCE SPRING-1 23 17 -0.00984 1.6 0.05 0.06
TCE 10D 24 38 -0.0235 1.7 0.12 0.14
TCE 11S 10 90 0.0232 27.9 0.06 0.07
TCE 12D 11 100 0 NA NA NA
TCE 14 26 4 -1.2 1.4 5.31 6.24
TCE 15 11 91 0.0195 26.6 0.05 0.06
TCE 18 22 0 4.57 13.1 21.70 25.50
TCE 5 25 4 -4.48 0.0 5.39 6.35
TCE 6 11 55 0.0643 65.0 0.08 0.09
TCE 7D 11 100 0 NA NA NA
TCE AW-3 11 91 0.0195 26.6 0.05 0.06
TCE AW-4 24 0 -8.51 0.0 5.35 6.30
TCE GW-9001 32 0 -152 0.0 96.50 114.00
TCE GW-9004 23 0 -7.12 0.0 2.17 2.55
TCE GW-9006 21 0 -47.7 0.0 30.40 35.80
TCE GW-9007 12 92 0.0184 23.5 0.05 0.06
TCE GW-9008 22 14 0.202 5.6 8.89 10.50
TCE GW-9020 7 0 -48.9 0.0 41.40 48.90
TCE SPRING-1 23 0 -2.46 0.2 5.17 6.09
TVOC 10D 24 0 -6.97 0.6 20.60 24.30
TVOC 11S 10 0 3.82 19.5 12.20 14.40
TVOC 12D 11 100 0 NA NA NA
TVOC 14 26 0 6.26 27.1 15.00 17.70
TVOC 15 11 82 -0.019 1.0 0.07 0.09
TVOC 18 22 0 21.6 63.9 26.80 31.60
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Table 3: Power Analysis Summary (continued)

COC Well N ND.Pct Slope Power 80%.Power 90%.Power

TVOC 5 25 0 -403 0.0 502.00 591.00
TVOC 6 11 45 -1.93 0.1 3.32 3.91
TVOC 7D 11 45 0.138 17.5 0.49 0.57
TVOC AW-3 11 64 -0.0704 0.1 0.13 0.15
TVOC AW-4 24 0 -14.4 0.0 8.19 9.65
TVOC GW-9001 33 0 -264 0.0 140.00 164.00
TVOC GW-9004 23 0 -9.59 0.1 15.00 17.60
TVOC GW-9006 21 0 -43 0.0 33.00 38.80
TVOC GW-9007 12 92 0.0184 23.5 0.05 0.06
TVOC GW-9008 22 0 3.59 14.7 15.00 17.70
TVOC GW-9020 7 0 -60.9 0.1 107.00 126.00
TVOC SPRING-1 23 0 -1.92 0.6 5.64 6.63
VC 10D 24 17 -1.87 1.4 8.48 9.98
VC 11S 10 20 0.853 17.5 3.01 3.55
VC 12D 11 100 0 NA NA NA
VC 14 25 8 1.03 37.2 1.94 2.28
VC 15 11 91 0.0114 13.8 0.05 0.06
VC 18 22 36 0.0739 18.3 0.25 0.29
VC 5 25 0 2.92 5.6 134.00 158.00
VC 6 11 91 -0.285 0.1 0.48 0.57
VC 7D 11 45 0.0898 34.7 0.18 0.21
VC AW-3 11 73 -0.0251 0.5 0.07 0.08
VC AW-4 24 12 -0.675 0.0 0.26 0.31
VC GW-9001 32 12 -0.096 3.7 1.76 2.07
VC GW-9004 23 0 -0.683 0.0 0.78 0.92
VC GW-9006 21 43 -0.00957 2.7 0.07 0.08
VC GW-9007 12 100 0 NA NA NA
VC GW-9008 22 0 -1.28 1.8 6.96 8.20
VC GW-9020 7 14 1.32 8.0 14.00 16.60
VC SPRING-1 23 100 0 NA NA NA

2 Summary

Only six cases of significantly increasing trends were identified: DCE12C at well locations 18, GW-
9006, and SPRING-1, PCE at well locations 14 and GW-9008, and Total VOCs (TVOC) at well
location 18. Two of these well-constituent pairs, DCE12C at locations 18 and GW-9006, also had
confidence bands exceeding their respective MCLs in 2021. Of note, the two increasing PCE trends
were strictly artifacts due to a change to higher reporting limits for non-detects that began around
2015. So these two cases should in reality be counted with the rest of the trend estimates that were
either stable or decreasing, as indicated by Incr.Trend = FALSE in Table 2, and the fact that a
modest positive slope would have been identified with high power were it to exist. More specifically,
there were a total of 21 cases with statistically decreasing trends. And, regardless of trend direction,
there were 18 well-constituent pairs that had confidence bands in excess of the MCL.

GE Lancaster Facility - 2021 Trend Analysis 8



3 References
USEPA. 2009. “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities: Unified

Guidance.” USEPA: Office of Resource Conservation & Recovery.

GE Lancaster Facility - 2021 Trend Analysis 9



Appendix A: Supporting Graphics

1. Time Series Plots of Each Parameter
2. Estimated Trends and Confidence Bands of Each Parameter
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Time Series Plots
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Confidence Band Plots
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